Cutaneous side effects of capecitabine include hand foot syndrome which manifests as erythema, swelling and/or desquamation. We report a case on capecitabine treatment presenting with unusual hyperpigmentation of the tongue and skin of the palms and soles. This is a rare manifestation of capecitabine toxicity in darker skin patients. Clinicians and health care workers in oncology should be aware of this potential side effect.
Introduction
Capecitabine is an oral antineoplastic agent that undergoes 3 steps enzymatic conversion to 5-fluorouracil (5-FU) [1] . It is approved for the treatment of colorectal and metastatic breast cancers. Dose limiting side effects of capecitabine include mucositis, hyperbilirubinemia, diarrhea, myelosuppression and hand-foot syndrome (HFS). All grades HFS manifest in 49% and grade III/IV in 11% of patients receiving capecitabine for advanced breast cancer [2] . Hyperpigmentation of palms and/or sole is not classic component of HFS and pigmentation of the tongue is extremely rarely associated with capecitabine use.
The FDA-approved dose (2500 mg/m 2 /day) can lead to unacceptable toxicity in many patients. Dose interruptions and reductions are necessary in approximately one-third of patients, and drug discontinuation has been required in as many as 17% of patients in clinical trials (range 7%-17%) [3] . Dose reduction and lower starting dose with tolerance guided subsequent escalation improves tolerability without compromising efficacy [4, 5] .
We present a case presenting with hyperpigmentation of the tongue and skin of the palms and soles while on capecitabine treatment.
Case report
59 year old woman with metastatic breast carcinoma to the bones started first cycle of capecitabine at a reduced dose of 1500 mg twice daily (BID) for 14 days every 21 days.
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Starting capecitabine at lower dose followed by escalation to standard dose according to tolerability is a standard practice at our institution. She tolerated first cycle well. The second cycle was prescribed at full recommended dose of 2000 mg BID (equivalent to 1250 mg/m 2 BID). On presentation for the third cycle she was found to have generalized hyperpigmentation of the skin of palms that was more apparent on the palmar surface of the fingers ( Figure 1 ) and hyperpigmentation of the skin of soles that was more apparent along the creases and pressure areas of the sole and toes with relative sparing of non-pressure areas on the soles (Figure 2 ). Other manifestations of HFS were not present, namely erythema, swelling, numbness, tingling, discomfort, pain, blistering, desquamation and ulceration.
The tongue showed painless well demarcated hyperpigmented non-raised macules (Figure 3 ). The rest of the tongue and oral cavity was normal and in particular there NobleResearch www.nobleresearch.org was no mucositis. The patient was reassured and advised to use emollients. The third cycle of capecitabine was prescribed at reduced dose of 1500 mg BID. Examination 3 weeks later showed similar findings. At the same time a decision was made to stop capecitabine due to deterioration of metastatic disease. Follow up 10 weeks later showed complete resolution of all palms, soles and tongue lesions. 
Results and discussion
Cutaneous hyperpigmentation has been observed and reported in patients receiving cytotoxic chemotherapy. It may affect any part of the tegument including hair, nails and mucous membranes and can be either diffuse or localized and may have a distinctive pattern [6] (Table. 1). Capecitabine associated cutaneous hyperpigmentation can be general or more frequently, localized in palms and soles. It is more obvious in dark-skinned patients, Asians, or blacks. Less frequently, pigmentation may be found in photo-exposed areas, on venous courses. Eruptive lentiginosis on the palms and soles and re-pigmentation of vitiligohavealso been reported [8, 9, 10] . Nail changes reported with the use of capecitabine include: periungual pyogenic granuloma like lesions, Beau's lines, onycholysis, onychomadesis and melanonychia [11, 12] .
Based on our experience in the Middle East, HFS usually presents with classic manifestations as described above. However, only in few cases, we noticed the occurrence of hyperpigmentation of the palms and soles. Our patient is from Arabic Middle Eastern ethnic background with brown skin (skin type IV-V on Fitzpatrick scale). She developed hyperpigmentation of hands and feet without other classic manifestations of HFS. This raises the question whether these changes are a form of early grade of HFS or that these changes are isolated unrelated events resulting in transient pigmentation.
There are few case reports in the literature describing similar findings in black skin African-American patients receiving infusional 5-FU and capecitabine [13, 14] . In most of these reports hyperpigmentation was associated with development of HFS. For example one described palmar and plantar hyperpigmentation in a Ghanese woman receiving capecitabine. Hyperpigmentation preceded signs and symptoms of HFS [15] .
A report from India presented a 49 year old lady with capecitabine induced hyperpigmentation and dryness of skin with fissuring of palms and soles associated with loss of nails and ulcerations over the great toes. The report did not indicate the ethnicity of the patient. However, the accompanied clinical photographs indicate a patient with skin type IV-V [16] .
Similarly, Vickers et al reported on 3 patients (Indian, Asian and Aboriginal) who developed moderate to severe HFS requiring delay and dose reduction. In every case, toxic side effects were preceded by hyperpigmentation of hands and feet [17] .
A case report from Spain described diffuse hyperpigmentation of the palms and soles more noticeable in the skin folds in a 46 year old lady with skin type III receiving capecitabine for treatment of breast cancer. Hyperpigmentation was associated with dysesthesia which is an early sign of HFS. No hyperpigmentation was observed in the mucosa or elsewhere [18] .
Our patient also developed similar hyperpigmentation but which was more apparent in the creases and pressure areas of the sole and toes with obvious relative sparing of non-pressure areas on the soles. Hyperpigmentation of palms was also more apparent on the pads of the fingers probably reflecting more usage friction at these sites. The appearance of pigmentation at sites of friction and trauma is well recognized. It has been speculated that this could result from increased local blood flow and subsequent drug deposition [7] .
The absence of classic signs and symptoms of HFS in our case suggests that hyperpigmentation can present as an isolated event not related to HFS. Another explanation is that hyperpigmentation is an early sign and in our case did not progress to manifest other classic features. In addition, our patient developed hyper-pigmented macules on the tongue.
Capecitabine induced tongue pigmentation may not be uncommon but is probably underreported. Moreover, systematic evaluation of oral cavity in these patients is not a routine practice. After extensive literature search, we found only 3 papers reporting capecitabine induced pigmentation of the tongue. One reported on a 59 year old man with adenocarcinoma of stomach receiving capecitabine as adjuvant chemotherapy. After two cycles of therapy, patient developed hyperpigmentation on hands and feet and hyper-pigmented spots on the dorsum of tongue. The accompanied clinical photographs indicated an Indian origin patient with skin type V [19] .
The second report was from Spain in 58 year old woman undergoing chemotherapy with capecitabine. She developed multiple pigmented macules on the skin and tongue, and generalized hyperpigmentation, which finally faded after the drug discontinued [20] . The third report was of a 36 year old African-American woman on capecitabine for metastatic breast cancer who developed large geographic area of hyperpigmentation of the tongue and gums associated with hyper-pigmented macules on the palms, extremities and trunk [21] . Fluoropyrimidine induced hyperpigmentation of palms and soles have sparsely been reported in patients with fairer skin. It has been reported in a patient from Korea on capecitabine treatment in association with pain and desquamation [22] .
Hyperpimentation of palms and solesin darker skin population may be an early sign of HFS or may appear as an isolated finding without further progression.
Conclusion
Hyperpigmentation of the tongue, hands and feet is a rare but recognized side effect of capecitabine chemotherapy in darker skin patients. Clinicians and health care workers in oncology should be aware of this potential finding which may or may not progress to HFS.
